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Abstract of JP2002181502 

PROBLEM TO BE SOLVED: To provide a measuring head capable of simply adjusting a zero point 
and having a small-sized and simple structure. SOLUTION: Base arms 14 are provided to a head main 
body 12 so as to be freely revolvable centering around revolving support shafts 16 and shaking support 
shafts 36 are provided to the leading ends of the base arms 14. Measuring arms 38 are supported on 
the shaking support shafts 36 in a freely shakable manner and can be fixed to the shaking support 
shafts 36 at positions of an arbitrary angle by clamp mechanisms 40. Set arms 22 are provided to the 
base arms 14 and, when the set arms 22 are pushed by a moving plate 24, the base arms 14 are 
moved to the zero point positions of operation transformers 18. The adjustment of the zero points are 
performed by moving the base arms 14 to the zero point positions of the operation transformers 18 and 
supporting the measuring arms 38 in a freely shakable manner with respect to the shaking support 
shafts 36 and holding a master between contact elements 42 in this state to fix the measuring arms 38 
by the clamp mechanisms 40. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



{Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the measurement head applied to the sizing 
device which starts a measurement head, especially measures the configuration and size of a work under processing, and 
the measurement-for-checking equipment which measures the configuration and size of a work after a processing end. 
[0002] 

[Description of the Prior Art] When carrying out relative measurement of the outer-diameter size of the work of a certain 
design size, you have to carry out the zero adjust of a detector first using the master of the size. Whenever this zero 
adjust changed the size of the work of the measuring object, it had to be performed, and it had required great time and a 
great effort. 

p 3] On the other hand, the measurement head of drawing 7 indicated by JP,6-48161,B The base lever 2 which mainly 
equipped the end face section with the detector 1 , and the measurement lever 3 which equipped the point with contact 
3a, The rocking lever shaft 4 which supports the end face of the measurement lever 3 to revolve while supporting the nose 
of cam of the base lever 2 to revolve and which can be rotated, It consists of manipulator styles 7 which operate the set 
arm 6 which makes connection / clamp mechanism 5 to release, and the base lever 2 rock the base lever 2 and the 
measurement lever 3 to a rocking lever shaft 4 to a rocking lever shaft 4, and the clamp mechanism 5 and the set arm 6, 
and a zero adjust is performed as follows. 

[0004] That is, if the handle 8 of the manipulator style 7 is rotated, operation shaft 8a will rotate and the clamp of the 
rocking lever shaft 4 by the clamp mechanism 5 will be canceled by operation of eccentric-cam 9b which fixed to this 
operation shaft 8a. Thereby, the base lever 2 and the measurement lever 3 are supported free [ rotation ] to a rocking 
lever shaft 4. Moreover, when operation shaft 8a rotates, by operation of eccentric-cam 9a which fixed to operation shaft 
8a, regulation board 6a moves forward, the set arm 6 is pressed, and the base lever 2 is moved to the zero position of a 
detector 1 . After arranging a master between contact 3a in this state and putting by contact 3a, when a handle 8 is 
rotated, again, the clamp mechanism 5 operates and the base lever 2 and the measurement lever 3 are fixed to a rocking 
lever shaft 4 by operation of eccentric-cam 9b. Moreover, simultaneously with this, regulation board 6a retreats and the 
set arm 8 is released by operation of eccentric-cam 9a. This will be in the state which can be measured and a zero adjust 
will be completed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although a zero adjust can do the measurement head of the above- 
rr Hioned composition, while a mechanism is complicated, there are many part mark and assembly takes time and effort, 
ti.^re is a fault that the whole head is enlarged. 

[0006] this invention was made in view of such a situation, a zero adjust can do it simply, and it aims at offering the 

measurement head of small and simple structure. 

[0007] 

[Means for Solving the Problem] The rotation pivot prepared in the head main part and the aforementioned head main part 
in order that this invention might attain the aforementioned purpose, The base lever prepared in the measurement 
direction and the retract direction free [ rotation ] by using the aforementioned rotation pivot as the supporting point, 
While the rocking pivot prepared in the point of the aforementioned base lever and the end face section are prepared in 
the measurement direction and the retract direction free [ rocking ] by using the aforementioned rocking pivot as the 
supporting point The measurement lever which equipped the point with contact contacted by the test section-ed, and the 
clamp mechanism in which the aforementioned measurement lever is fixed / released at the aforementioned rocking 
pivot, A detection means to detect the amount of change of the aforementioned base lever, and an energization means to 
energize the aforementioned base lever in the measurement direction, The measurement head characterized by zero 
setting means to resist the energization force of the aforementioned energization means, to make the aforementioned 
base lever rock in the retract direction, and to locate the aforementioned base lever in the zero position of the 
aforementioned detection means, and the shell bird clapper is offered. 

[0008] According to this invention, a zero adjust is performed as follows. First, a base lever is moved to a zero position by 
the zero setting means. The clamp by the clamp mechanism is canceled in this state, and a measurement lever is 
supported free [ rocking ] to a rocking pivot. Next, contact is made to contact a master and a measurement lever is fixed 
to a rocking pivot by the clamp mechanism by the state. Then, by removing a master, a zero adjust is ended and 
measurement of a work is attained. 
[0009] 

[Embodiments of the Invention] It explains in full detail about the form of desirable operation of the measurement head 
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which starts this invention according to an accompanying drawing below. 

[0010] Drawing 1 is the side elevation of the measurement head 10 applied to the sizing device for outer-diameter 

measurement. As shown in this drawing, the base arms 14 and 14 of a couple are formed in the head main part 12 formed 

in box-like [ rectangular ]. The base arm 14 is formed in the measurement direction and the retract direction free 

[ rotation ] by using as the supporting point the rotation pivot 16 prepared in the head main part 12. 

[0011] The differential transformer 18 for detecting the amount of change of the base arm 14 is formed in the end face 

section of the base arm 14. While a differential transformer 18 consists of core 18a and bobbin 18b and core 18a is fixed to 

the end face section of the base arm 14, bobbin 18b is fixed to the head main part 12. 

[0012] Moreover, the spring 20 is attached near the end face section of the base arm 14. A spring 20 energizes the base 
arm 14 in the measurement direction (direction where the nose of cam of the base arm 14 approaches mutually). 
[0013] Moreover, the set arm 22 is attached in the base arm 14, and the base arm 14 rotates the rotation pivot 16 at the 
supporting point by pushing this set arm 22 with the move board 24. 

[0014] Here the move board 24 which presses this set arm 22Js attached in the pojnt of the guide rods 26A and 26B of a 
couple Guid^^S^WWa^rTguided to tfie giddeBl^ are prepared free 

[order movement ], and the set handle 34 is connected with the end face section. The move board 24 moves by moving 
this set handle 34 approximately between a ^zero setting position" and "release positions." And when this move board 24 
moves to a "zero setting position", the"set arm 22 is pushed on the move board 24, and it rotates, consequently the base 
arm 14 moves to the zero position of a differential transformer 18. Moreover, when the move board 24 moves to a release 
position", the set arm 22 is released from the press with the move board 24, consequently the base arm 14 is supported 

[00* the ball plungers 29A and 29B of a couple are formed in guide block 28, and the move board 24 enables 

it to stop with these ball plungers 29A and 29B in a "zero setting position" and a "release position." Namely, these ball 
p' gers 29A and 29B Ball 29a which was energized in the projection direction with the spring which is not illustrated, 
respectively and which can be appeared frequently, It has 29b, and movement of guide rods 26A and 26B is regulated and 
it is made for the move board 24 to stop in a "zero setting position" and a "release position" by inserting these balls 29a and 
29b in the engagement slots 26a and 26b formed in guide rods 26A and 26B. If ball 29a of ball plunger 29A specifically 
engages with engagement slot 26a formed in guide rod 26A, the move board 24 will stop in a "zero setting position , and if 
ball 29b of ball plunger 29B engages with engagement slot 26b formed in guide rod 26B, the move board 24 will stop in a 
"release position." 

[0016] The rocking pivot 36 is formed in the point of the base arm 14. The measurement arm 38 is formed in the rocking 
pivot 36 free [ rocking ] through the clamp mechanism 40. Contact 42 is attached in the point of this measurement arm 38, 
and it measures by making this contact 42 contact a measuring object object to it. 

[0017] Drawing 2 and drawing 3 are the flat-surface fragmentary sectional views and lateral portion part cross sections of 
the clamp mechanism 40, respectively. As shown in this drawing, the rocking pivot 36 is equipped with the bearing 
material 44. The OFF rate 46 is formed, and this bearing material 44 is cut in two and, thereby, is formed free [ expanding 
and contracting of a bore ]. . " . _ , . 

[0018] The clamp sections 44A and 44B are formed in the both sides of the OFF rate 46 of the bearing material 44, and the 
bore of the bearing material 44 expands and contracts on them by expanding and contracting the interval of these clamp 
sections 44A and 44B. 

[0019] The cylindrical connection arm 48 is connected with one clamp section 44A of the bearing material 44 in one. The 
measurement arm 38 is connected with this connection arm 48 in one. 

[0^20] On the other hand, the end face section of the clamp arm 50 is connected with clamp section 44B of the other side 
c le bearing material 44 with the bolt 52. This clamp arm 50 is formed in the shape of L character, by being inserted in 
the slot 54 formed in the connection arm 48, intersects the connection arm 48 and is arranged. 

[0021] The axis of rotation 58 has fixed in the slot 54 of the connection arm 48. The clamp lever 60 is supported to revolve 
by the axis of rotation 58 free [ rocking ], and a part for the point is contacted by the amount of [ of the clamp arm 50 ] 
point. A part for the point of this clamp lever 60 is formed circularly, and eccentricity of the center T of the radii is 
carried out to the center of rotation R of the axis of rotation 58. For this reason, if a clamp lever 60 is rotated in the 
direction of arrow A of drawing 2 , the clamp arm 50 will be pressed by part for the point. Conversely, the press will be 
canceled if a clamp lever 60 is rotated in the direction of arrow B. 

[0022] Thus, the clamp arm 50 is pressed or canceled by carrying out rotation operation of the clamp lever 60. And as a 
result, the interval of the clamp sections 44A and 44B of the bearing material 44 expands and contracts, and it clamps and 
unclamps the rocking pivot 36 by the bearing material 44. And when the rocking pivot 36 is clamped by the bearing 
material 44, and the rocking pivot 36 fixes and unclamps the measurement arm 38, the measurement arm 38 is supported 
by the rocking pivot 36 free [ rotation ]. . 
[0023] Here, as for the rocking pivot 36 equipped with the bearing material 44, the core is formed in the shape of hollow. 
The bolt 62 is inserted in the centrum of this rocking pivot 36, and it is concluded by the prevention nut 64. Annular slot 
64A is formed in the prevention nut 64, and the pan spring 66 is contained by this slot 64A. The bearing material 44 with 
which the rocking pivot 36 was equipped is pressed by this pan spring 66, and, thereby, fixed resistance is given to rocking 
operation of the measurement arm 38. 

[0024] The operation of the measurement head 10 of the form of this constituted operation is as follows like the above. 
[0025] First, the set handle 34 is turned and stuffed into the head main part 12. Thereby, the move board 24 moves 
forward and it stops in a "zero setting position." And in process in which this move board 24 moves forward, the set arm 22 
is pushed on the move board 24, and it rotates, consequently the base arm 14 moves to the zero position (the output of a 
differential transformer 18 is the position of zero) of a differential transformer 18. 

[0026] Next, a clamp lever 60 is rotated and bolting of the rocking pivot 36 by the bearing material 44 is loosened. 
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.Thereby, the measurement arm 38 is supported free [ rocking ] to the rocking pivot 36. 

[0027] In addition, since it is pressed by the pan spring 66 which the bearing material 44 stopped the measurement arm 38 
at this time, and was prepared in the nut 64, fixed resistance is given to rotation. It can prevent by this that the 
measurement arm 38 rocks freely, and even if it does not clamp, it can be made to stop in a desired position. 
[0028] Next, a master is arranged between contact 42 and contact 42 is made to contact the periphery of the master. An 
opposite direction is made to rotate a clamp lever 60 in this state, and by the bearing material 44, the rocking pivot 36 is 
bound tight and it fixes. Thereby, the measurement arm 38 and the base arm 14 are unified in the state of the zero 
position of a differential transformer 18. 

[0029] Next, the set handle 34 is pulled from the head main part 12, and the move board 24 is moved to a "release 
position. " Thereby, the set arm 22 is released and the base arm 14 is supported free [ rotation ] in the free state. 
[0030] After completing a zero setup above and removing a master, it measures by putting the work W of the measuring 
object between contact 42. 

[0031] Thus, according to the measurement head 10 of the form of this operation, the zero adjust of the operation 
transformer 18 can be performed by very easy operation. Moreover, the whole can be miniaturized, while it is simple, and 
composition can assemble easily, since there are also few part mark. Furthermore, with the measurement head 10 of the 
form of this operation, since it is pressed by the pan spring 66 which the bearing material 44 stopped and was prepared in 
the nut 64, fixed resistance can be given to rotation of the measurement arm 38. It can prevent by this that the 
measurement arm 38 rocks freely, and even if it does not clamp, the measurement arm 38 can be stopped in a desired 
position. 

[0032] In addition, although it is made to move the move board 24 manually, it is not made to move manually, but the 
move board 24 is automatic and you may make it move it with the form of operation mentioned above using a cylinder etc. 

[f ^3] Drawing 4 and drawing 5 are the plans and lateral portion part cross sections of a form of operation of the 2nd of a 
clamp mechanism which were applied to the measurement head of this invention. 

[0034] The rocking pivot 70 is formed in the point of the base arm 14, and the measurement arm 38 is supported by this 
rocking pivot 70 free [ rocking ] through the bearing material 72. The rocking pivot 70 is formed in the shape of hollow, 
and as shown in drawing 6 , the OFF rates 74 and 74 and « are formed in the peripheral surface at intervals of 90 degrees. 
Moreover, centrum 70A of this rocking pivot 70 is formed in the shape of a taper, and it is formed so that the diameter 
may be expanded toward a nose of cam. 

[0035] centrum 70A of the rocking pivot 70 - a clamp - the member 76 is inserted this clamp the periphery side is 
formed circularly and the member 76 is contacted by the inner skin of the rocking pivot 70 

[0036] a clamp - the lower part of a member 76 - a nut - a member -- 76A is connected a nut - the bolt connected with 
member 76A at axis-of- rotation 80A of a clamp lever 80 the member 78 is screwed the clamp lever 80 being supported 
by the point of the base arm 14 free [ rotation ] through the seat 82, and carrying out rotation operation of this clamp 
lever 80 -- a bolt - a member 78 rotates and - consequently, a nut - a member -- 76A fastens - having a clamp a 
member 76 moves centrum 70A of the rocking pivot 70 up and down In addition, the stopper bolt 84 of a couple is 
attached in the seat 82, and the rotation range of a clamp lever 80 is regulated with this stopper bolt 84. 
[0037] a clamp -- positioning formed in the upper part of a member 76 in the shape of a cross joint - the member 86 is 
connected this positioning a member 86 fits into the location notch 88 of the shape of a cross joint formed in the upper- 
limit section of the rocking pivot 70 -- having **** - thereby -- a clamp the baffle of the member 76 is carried out 
moreover, this location notch 88 receiving - positioning - changing the position into which a member 86 is made to fit - 
- > nut -- a member the bolt to 76A - the amount of screwing of a member 78 can be adjusted and, thereby, the 
a. >unt of bolting of a clamp lever 80 can be adjusted 

[0038] positioning - the upper part of a member 86 - press the member 89 is connected this press - the member 89 is 
formed in the shape of a disk, and annular slot 89A is formed in the inferior surface of tongue The pan spring 90 is 
contained by this slot 89A, and it is contacted by the upper surface of the bearing material 72. Fixed resistance is given to 
rotation when the bearing material 72 has the upper surface pressed by this pan spring 90. 

[0039] The operation of the gestalt of operation of the 2nd of the constituted clamp mechanism is as follows like the 
above. 

[0040] on the other hand, a clamp lever 80 is rotated to ** - making - a bolt « a member 78 - a nut - a member - if it 
thrusts into 76A -- a clamp - a member 76 is stuffed into the inside of centrum 70A of the rocking pivot 70 thereby - the 
taper side of centrum 70A -- a clamp - it is pushed on a member 76 and the diameter is expanded Consequently, the 
periphery side of the rocking pivot 70 sticks to the inner skin of the bearing material 72, and the rocking pivot 70 is fixed 
to the bearing material 72. 

[0041] on the other hand, a clamp lever 80 is rotated to an opposite direction - making - a bolt - if a member 78 is 
loosened - a clamp - a member 76 retreats in the direction of a nose of cam of centrum 70A of the rocking pivot 70 
Consequently, the diameter of the rocking pivot 70 is reduced according to the elastic stability, and the bearing material 
72 will be in the state which can be rotated to the rocking pivot 70. 

[0042] in addition, this time - the bearing material 72 press - since it is pressed by the pan spring 90 prepared in the 
member 89, fixed resistance is given to rotation It can prevent by this that the measurement arm 38 rocks freely, and even 
even if it does not clamp, it can be made to stop in a desired position. 

[0043] Thus, according to the clamp mechanism of the gestalt of this operation, rotation operation of a clamp lever 80 can 
perform clamp of the measurement arm 38, and unclamping by one-touch. Thereby, the zero adjust of the operation 
transformer 18 can be performed by very easy operation like the measurement head 10 of the gestalt of the 1st operation 
mentioned above. Moreover, the whole can be miniaturized, while it is simple, and composition can assemble easily, since 
there are also few part mark. 
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[0044] moreover - the clamp mechanism of the gestalt of this operation - the bearing material 44 - press - fixed 
resistance can be given to rotation of the measurement arm 38 by pressing with the pan spring 90 prepared in the member 
89 It can prevent by this that the measurement arm 38 rocks freely in the state of unclamping, and a desired position can 
be made to stop the measurement arm 38. 

[0045] In addition, although the example applied to the measurement head of the sizing device for outer-diameter 
measurement explained this invention with the gestalt of a series of operations mentioned above, this invention is 
applicable to a sizing device, measurement-for-checking equipment, etc. for bore measurement. 
[0046] 

[Effect of the Invention] As explained above, according to the measurement head concerning this invention, part mark can 
assemble easily with few simple composition, and zero-adjust work can be done easily. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The measurement head characterized by providing the following. Head main part. The rotation pivot prepared in 
the aforementioned head main part, and the base lever prepared in the measurement direction and the retract direction 
free [ rotation ] by using the aforementioned rotation pivot as the supporting point, While the rocking pivot prepared in 
the point of the aforementioned base lever and the end face section are prepared in the measurement direction and the 
retract direction free [ rocking ] by using the aforementioned rocking pivot as the supporting point The measurement lever 
which equipped the point with contact contacted by the test section-ed, and the clamp mechanism in which the 
aforementioned measurement lever is fixed / released at the aforementioned rocking pivot, A detection means to detect 
the amount of change of the aforementioned base lever, an energization means to energize the aforementioned base lever 
in the measurement direction, and a zero setting means to resist the energization force of the aforementioned 
e' -gization means, to make the aforementioned base lever rock in the retract direction, and to locate the 
aiwi ementioned base lever in the zero position of the aforementioned detection means. 

[Claim 2] The mobile. which the aforementioned zero setting means is prepared in the arm prepared in the aforementioned 
base lever, and the aforementioned head main part, and moves between a zero setting position and release positions, If 
the aforementioned mobile moves to the aforementioned zero setting position in a shell, while pushing the 
aforementioned arm and moving the aforementioned base lever to a zero position, when it moves to the aforementioned 
release position, it is the measurement head according to claim 1 characterized by canceling contact on the 
aforementioned arm and releasing the aforementioned base lever. 

[Claim 3] The aforementioned clamp mechanism is the measurement head according to claim 1 or 2 carry out inserting in 
the aforementioned rocking pivot to this bearing material, supporting free [ rocking of the aforementioned measurement 
lever ], making the crevice between the aforementioned OFF rates closed with a means with a bundle, binding the 
aforementioned rocking pivot tight at the aforementioned bearing material, and fixing the aforementioned measurement 
lever to the aforementioned rocking pivot while preparing the bearing material in which the OFF rate was formed to the 
end face section of the aforementioned measurement lever as the feature. 

[Claim 4] While the aforementioned clamp mechanism forms the aforementioned rocking pivot free [ expanding and 
contracting ] It is formed in the end face section of the aforementioned measurement lever, insert this rocking pivot in an 
insertion hole, and it is supported free [ rocking of the aforementioned measurement lever ]. The measurement head 
according to claim 1 or 2 characterized by making the diameter of the outer diameter of the aforementioned rocking pivot 
expand with a diameter expansion means, forcing the periphery side of the aforementioned rocking pivot on the inner skin 
of the aforementioned insertion hole, and fixing the aforementioned measurement lever to the aforementioned rocking 
[I t. 



[Translation done.] 
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